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SEQ. ID.NO. : 1 Sequence of the Codon- Optimized HPV16L1 

ATGAGCCTGT6GCTGCCCAGCGAG6CCACCGTGTACCTGCCTCCCGTGCCCGTGAGCAAG 
GTGGTGAGCACCGACGAGTACGTGGCCCGCACCAACATCTACTACCACGCCGGCACCAGC 
CGCCTGCTGGCCGTGGGCCACCCCTACTTCCCCATCAAGAAGCCCAACAACAACAAGATC 
CTGGTGCCCAAGGTGAGCGGCCTGCAGTACCGCGTGTTCCGCATCCACCTGCCCGACCCC 
AACAAGTTCGGCTTCCCCGACACAAGCTTCTACAACCCCGACACCCAGCGCCTGGTGTGG 
GCCTGCGTGGGCGTGGAGGTGGGCCGCGGCCAGCCCCTGGGCGTGGGCATCAGCGGCCAC 
CCCCTGCTGAACAAGCTGGACGACACCGAGAACGCCAGCGCCTACGCCGCCAACGCCGGC 
GTGGACAACCGCGAGTGCATCAGCATGGACTACAAGCAGACCCAGCTGTGCCTGATCGGC 
TGCAAGCCTCCCATCGGCGAGCACTGGGGCAAGGGCAGCCCCTGCACCAACGTGGCCGTG 
AACCCCGGCGACTGCCCTCCCCTGGAGCTGATCAACACCGTGATCCAGGACGGCGACATG 
GTGGACACCGGCTTCGGCGCCATGGACTTCACCACCCTGCAGGCCAACAAGAGCGAGGTG 
CCCCTGGACATCTGCACCAGCATCTGCAAGTACCCCGACTACATCAAGATGGTGAGCGAG 
CCCTACGGCGACAGCCTGTTCTTCTACCTGCGCCGCGAGCAGATGTTCGTGCGCCACCTG 
TTCAACCGCGCCGGCGCCGTGGGCGAGAACGTGCCCGACGACCTGTACATCAAGGGCAGC 
GGCAGCACCGCCAACCTGGCCAGCAGCAACTACTTCCCCACTCCCAGCGGCAGCATGGTG 
ACCAGCGACGCCCAAATCTTCAACAAGCCCTACTGGCTGCAGCGCGCCCAGGGCCACAAC 
AACGGCATCTGCTGGGGCAACCAGCTGTTCGTGACCGTGGTGGACACCACCCGCAGCACC 
AACATGAGCCTGTGCGCCGCCATCAGCACCAGCGAGACCACCTACAAGAACACCAACTTC 
AAGGAGTACCTGCGCCACGGCGAGGAGTACGACCTGCAGTTCATCTTCCAGCTGTGCAAG 
ATCACCCTGACCGCCGACGTGATGACCTACATCCACAGCATGAACAGCACCATCCTGGAG 
GACTGGAACTTCGGCCTGCAGCCCCCTCCCGGCGGTACCCTGGAGGACACCTACCGCTTC 
GTGACCAGCCAGGCCATCGCCTGCCAGAAGCACACCCCTCCCGCTCCCAAGGAGGATCCC 
CTGAAGAAGTACACCTTCTGGGAGGTGAACCTGAAGGAGAAGTTCAGCGCCGACCTGGAC 
CAGTTCCCCCTGGGCCGCAAGTTCCTGCTGCAGGCCGGCCTGAAGGCCAAGCCCAAGTTC 
ACCCTGGGCAAGCGCAAGGCCACCCCCACCACCAGCAGCACCAGCACCACCGCCAAGCGC 
AAGAAGCGCAAGCTGTAA 
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SEQ.ID.N0.:2 Codon- Optimized HPV16 E1-G482D.W439R Mutant : 

ATGGCCGACCCCGCCGGCACCAACGGCGAGGAGGGCACC6GCTGCAACGGCTGGTTCTAC 
GTGGAGGCCGTGGTGGAGAAGAAGACCGGCGACGCCATCAGCGACGACGAGAACGAGAAC 
GACAGCGACACCGGCGAGGACCTGGTGGACTTCATCGTGAACGACAACGACTACCTGACC 
CAGGCCGAGACCGAGACCGCCCACGCCCTGTTCACCGCCCAGGAGGCCAAGCAGCACCGC 
GACGCCGTGCAGGTGCTGAAGCGCAAGTACCTGGGCAGCCCCCTGAGCGACATCAGCGGC 
TGCGTCGACAACAACATCAGCCCCCGCCTGAAGGCCATCTGCATCGAGAAGCAGAGCCGC 
GCCGCCAAGCGCCGCCTGTTCGAGAGCGAGGACAGCGGCTACGGCAACACCGAGGTGGAG 
ACCCAGCAGATGCTGCAGGTGGAGGGCCGCCACGAGACCGAGACCCCCTGCAGCCAGTAC 
AGCGGCGGCAGCGGCGGCGGCTGCAGCCAGTACAGCAGCGGCAGCGGCGGCGAGGGCGTG 
AGCGAGCGCCACACCATCTGCCAGACCCCTCTGACCAACATCCTGAACGTGCTGAAGACC 
AGCAACGCCAAGGCCGCCATGCTGGCCAAGTTCAAGGAGCTGTACGGCGTGAGCTTCAGC 
GAGCTGGTGCGCCCCTTCAAGAGCAACAAGAGCACCTGCTGCGACTGGTGCATCGCCGCC 
TTCGGCCTGACCCCCAGCATCGCCGACAGCATCAAGACCCTGCTGCAGCAGTACTGCCTG 
TACCTGCACATCCAGAGCCTGGCCTGCAGCTGGGGCATGGTGGTGCTGCTGCTGGTGCGC 
TACAAGTGCGGCAAGAACCGCGAGACCATCGAGAAGCTGCTGAGCAAGCTGCTGTGCGTG 
AGCCCCATGTGCATGATGATCGAGCCTCCCAAGCTTCGCAGCACCGCCGCCGCCCTGTAC 
TGGTACAAGACCGGCATCAGCAACATCAGCGAGGTGTACGGCGACACCCCCGAGTGGATC 
CAGCGCCAGACCGTGCTGCAGCACAGCTTCAACGACTGCACCTTCGAGCTGAGCCAGATG 
GTGCAGTGGGCCTACGACAACGACATCGTGGACGACAGCGAGATCGCCTACAAGTACGCC 
CAGCTGGCCGACACCAACAGCAACGCCAGCGCCTTCCTGAAGAGCAACAGCCAGGCCAAG 
ATCGTGAAGGACTGCGCCACCATGTGCCGCCACTACAAGCGCGCCGAGAAGAAGCAGATG 
AGCATGAGCCAGTGGATCAAGTACCGCTGCGACCGCGTGGACGACGGCGGCGACCGCAAG 
CAGATCGTGATGTTCCTGCGCTACCAGGGCGTGGAATTCATGAGCTTCCTGACCGCCCTG 
AAGCGCTTCCTGCAGGGCATCCCCAAGAAGAACTGCATCCTGCTGTACGGCGCCGCCAAC 
ACCGACAAGAGCCTGTTCGGCATGAGCCTGATGAAGTTCCTGCAGGGCAGCGTGATCTGC 
TTCGTGAACAGCAAGAGCCACTTCTGGCTGCAGCCCCTGGCCGACGCCAAGAfCGGCATG 
CTGGACGACGCCACCGTGCCCTGCTGGAACTACATCGACGACAACCTGCGCAACGCCCTG 
GACGGCAACCTGGTGAGCATGGACGTGAAGCACCGCCCCCTGGTGCAGCTGAAGTGCCCT 
CCCCTGCTGATCACCAGCAACATCAACGCCGGCACCGACAGCCGCTGGCCCTACCTGCAC 
AACCGCCTGGTGGTGTTCACCTTCCCCAACGAGTTCCCCTTCGACGAGAACGGTAACCCC 
GTGTACGAGCTGAACGACAAGAACTGGAAGAGCTTCTTCAGCCGCACCTGGAGCCGCCTG 
AGCCTGCACGAGGACGAGGACAAGGAGAACGACGGCGACAGCCTGCCCACCTTCAAGTGC 
GTGAGCGGCCAGAACACCAACACCCTGTAA 



FIG. 2 



3/28 



SEQ.ID.N0.:3 Sequence of the Codon- Optimized HPV16E2-E39A.I73A Mutant : 

ATGGA6ACCCTGTGCCAGCGCCTGAACGTGTGCCAGGACAAGATCCTGACCCACTACGAG 
AACGACAGCACCGACCTGCGCGACCACATCGACTACTGGAAGCACATGCGCCTGGCCTGC 
GCCATCTACTACAAGGCCCGCGAGATGGGCTTCAAGCACATCAACCACCAGGTGGTGCCC 
ACCCTGGCCGTGAGCAAGAACAAGGCCCTGCAGGCCGCCGAGCTGCAGCTGACCCTGGAG 
ACCATCTACAACAGCCAGTACAGCAACGAGAAGTGGACCCTGCAGGACGTGAGCCTGGAG 
GTGTACCTGACCGCCCCCACCGGCTGCATCAAGAAGCACGGCTACACCGTGGAGGTGCAG 
TTCGACGGCGACATCTGCAACACCATGCACTACACCAACTGGACCCACATCTACATCTGC 
GAGGAGGCCAGCGTGACCGTGGTGGAGGGCCAGGTGGACTACTACGGCCTGTACTACGTG 
CACGAGGGCATCCGCACCTACTTCGTGCAGTTCAAGGACGACGCCGAGAAGTACAGCAAG 
AACAAGGTGTGGGAGGTGCACGCCGGCGGCCAGGTGATCCTGTGCCCCACCAGCGTGTTC 
AGCAGCAACGAGGTGAGCAGCCCCGAGACCATCCGCCAGCACCTGGCCAACCACAGCGCC 
GCCACCCACACCAAGGCCGTGGCCCTGGGCACCGAGGAGACCCAGACCACCATCCAGCGC 
CCCCGCAGCGAGCCCGACACCGGCAACCCCTGCCACACCACCAAGCTGCTGCACCGCGAC 
AGCGTGGACAGCGCCCCCATCCTGACCGCCTTCAACAGCAGCCACAAGGGCCGCATCAAC 
TGCAACAGCAACACCACCCCCATCGTGCACCTGAAGGGCGACGCCAACACCCTGAAGTGC 
CTGCGCTACCGCTTCAAGAAGCACTGCAAGCTGTACACCGCCGTGAGCAGCACCTGGCAC 
TGGACCGGCCACAACGTGAAGCACAAGAGCGCCATCGTGACCCTGACCTACGACAGCGAG 
TGGCAGCGCGACCAGTTCCTGAGCCAGGTGAAGATCCCCAAGACCATCACCGTGAGCACC 
GGCTTCATGAGCATCTAA 

FIG. 3 



SEQ.ID.NO. :4 Codon -Optimized HPV16E7-C24G.E26 Mutant : 

ATGCACGGCGACACCCCCACCCTGCACGAGTACATGCTGGACCTGCAGCCCGAGACCACC 
GACCTGTACGGCTACGGCCAGCTGAACGACAGCAGCGAGGAGGAGGACGAGATCGACGGC 
CCCGCCGGCCAGGCCGAGCCCGACCGCGCCCACTACAACATCGTGACCTTCTGCTGCAAG 
TGCGACAGCACCCTGCGCCTGTGCGTGCAGAGCACCCACGTGGACATCCGCACCCTGGAG 
GACCTGCTGATGGGCACCCTGGGCATCGTGTGCCCCATCTGCAGCCAGAAGCCCTAA 



FIG. 4 



4/28 



SEQ.ID.N0.:5 Codon- Optimized HPV6a E7 Gene : 

ATGCACGGCCGCCACGTGACCCTGAAGGACATCGTGCTGGACCTGCAGCCTCCCGACCCC 
GTGGGCCTGCACTGCTACGAGCAGCTGGTGGACAGCAGCGAGGACGAGGTGGACGAGGTG 
GACGGCCAGGACAGCCAGCCCCTGAAGCAGCACTTCCAGATCGTGACCTGCTGCTGCGGC 
TGCGACAGCAACGTGCGCCTGGTGGTGCAGTGCACCGAGACCGACATCCGCGAGGTGCAG 
CAGCTCCTGCTGGGTACCCTGAACATCGTGTGCCCCATCTGCGCTCCCAAGACCTAA 

FIG. 5 



SEQ.ID.NO.:6 Codon -Optimized HPV18 E7 Gene : 

ATGCACGGCCCCAAGGCCACCCTGCAGGACATCGTGCTGCACCTGGAGCCCCAGAACGAG 
ATCCCCGTGGACCTGCTGTGCCACGAGCAGCTGAGCGACAGCGAGGAGGAGAACGACGAG 
ATCGACGGCGTGAACCACCAGCACCTGCCCGCTCGCAGGGCCGAGCCCCAGCGCCACACC 
ATGCTGTGCATGTGCTGCAAGTGCGAGGCCCGCATCGAGCTGGTGGTGGAGAGCAGCGGT 
GACGACCTGCGCGCCTTCCAGCAGCTGTTCCTGAACACCCTGAGCTTCGTGTGCCCCTGG 
TGCGCCAGCCAGCAGTAA 
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SEQ.ID.N0.:7 Codon- Optimized HPV6a E2 Gene : 

ATGGAGGCCATCGCCAAGCGCCTGGACGCCTGCCAGGAGCAGCTGCTGGAGCTGTACGAG 
GAGAACAGCACCGACCTGCACAAGCACGTGCTGCACTGGAAGTGCATGCGCCACGAGAGC 
GTGCTGCTGTACAAGGCCAAGCAGATGGGCCTGAGCCACATCGGCATGCAGGTGGTGCCT 
CCTCTGAAGGTGAGCGAGGCCAAGGGCCACAACGCCATGGAGATGCAGATGCACCTCGAG 
AGCCTGCTGCGCACCGAGTACAGCATGGAGCCCTGGACCCTGCAGGAGACCAGCTACGAG 
ATGTGGGAGACCCCTCCCAAGCGCTGCTTCAAGAAGCGCGGCAAGACCGTGGAGGTGAAG 
TTCGACGGCTGCGCCAACAACACCATGGACTACGTGGTGTGGACCGACGTGTACGTGCAG 
GACAACGACACCTGGGTGAAGGTGCACAGCATGGTGGACGCCAAGGGCATCTACTACACC 
TGTGGCCAGTTCAAGACCTACTACGTGAACTTCGTGAAGGAGGCCGAGAAGTACGGCAGC 
ACCAAGCACTGGGAGGTGTGCTACGGCAGCACCGTGATCTGCAGCCCCGCTAGCGTGAGC 
AGCACCACCCAGGAGGTGAGCATCCCCGAGAGCACCACCTACACTCCCGCCCAGACCAGC 
ACCCTGGTGAGCAGCAGCACCAAGGAGGACGCCGTGCAGACCCCTCCTCGCAAGCGCGCC 
CGCGGCGTGCAGCAGAGCCCCTGCAACGCCCTGTGCGTGGCCCACATCGGCCCCGTGGAT 
AGCGGCAACCACAACCTGATCACCAACAACCACGACCAGCACCAGCGCCGCAACAACAGC 
AACAGCAGCGCCACTCCCATCGTGCAGTTCCAGGGCGAGAGCAACTGCCTGAAGTGCTTC 
CGCTACCGCCTGAACGATCGCCACCGCCACCTGTTCGACCTGATCAGCAGCACCTGGCAC 
TGGGCCAGCAGCAAGGCTCCCCACAAGCACGCCATCGTGACCGTGACCTACGACAGCGAG 
GAGCAGCGCCAGCAGTTCCTGGACGTGGTGAAGATCCCTCCCACCATCAGCCACAAGCTG 
GGCTTCATGAGCCTGCACCTGCTGTAA 
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SEQ.ID.N0.:8 Codon- Optimized HPV18 E2 Gene : 

ATGCAGACTCCCAAGGAGACCCTGAGCGAGCGCCTGAGC6CCCTGCAGGACAAGATCATC 
GACCACTACGAGAACGACAGCAAGGACATCGACAGCCAGATCCAGTACTGGCAGCTGATC 
CGCTGGGAGAACGCCATCTTCTTCGCCGCTCGCGAGCACGGGATCCAGACCCTGAACCAC 
CAGGTGGTGCCCGCCTACAACATCAGCAAGAGCAAGGCCCACAAGGCCATCGAGCTGCAG 
ATGGCCCTGCAGGGCCTGGCCCAGAGCGCCTACAAGACCGAGGACTGGACCCTGCAGGAC 
AGCTGCGAGGAGCTGTGGAACACCGAGCCCACCCACTGCTTCAAGAAGGGAGGCCAGACC 
GTGCAGGTGTACTTCGACGGCAACAAGGACAACTGCATGAACTACGTGGCCTGGGACAGC 
GTGTACTACATGACCGACGCCGGCACCTGGGACAAGACCGCCACCTGCGTGAGCCACCGC 
GGCCTGTACTACGTGAAGGAGGGCTACAACACCTTCTACATCGAGTTCAAGAGCGAGTGC 
GAGAAGTACGGCAACACCGGCACCTGGGAGGTGCACTTCGGCAACAACGTGATCGACTGC 
AACGACAGCATGTGCAGCACCAGCGACGACACCGTGAGCGCCACCCAGCTGGTGMGCAG 
CTGCAGCACACTCCCAGCCCCTACAGCAGCACCGTGAGCGTGGGCACCGCCAAGACCTAC 
GGCCAGACCAGCGCCGCCACTCGCCCTGGCCACTGCGGCCTGGCCGAGAAGCAGCACTGC 
GGGCCCGTGAACCCTCTGCTGGGCGCCGCCACCGCCACCGGCAACAACAAGCGCCGCAAG 
CTGTGCAGCGGCAACACCACTCCCATCATCCACCTGAAGGGCGACCGCAACAGCCTGAAG 
TGCCTGCGGTACCGCCTGCGCAAGCACAGCGACCACTACCGCGACATCAGCAGCACCTGG 
CACTGGACCGGCGCCGGGAACGAGAAGACCGGCATCCTGACCGTGACCTACCACAGCGAG 
ACCCAGCGCACCAAGTTCCTGAACACCGTGGCCATCCCCGACAGCGTGCAGATCCTGGTG 
GGCTACATGACCATGTAA 
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Comparison of protein expression of 
native and synthetic HPV16 L1 genes 
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Comparison of protein expression 
of native and synthetic HPV 16 E1 genes 
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c. synthetic 16 E2 isolate 6 
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Comparison of protein expression of 
native and synthetic HPV16 E7 genes 
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Expression of synthetic HPV 6 E2 gene 
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HPV16 LI Gene -Building Oligomers 

MN4A1 (SEQ.ID.N0:9) 5' ATG AGC CTG TGG CTG CCC AGC GAG GCC ACC GTG TAC 
CTG CCT CCC GTG CCC GTG AGC AAG GTG GTG AGC ACC GAC GAG TAC GTG GCC CGC ACC 
AAC ATC TAC TAC CAC GCC GGC ACC AGC CGC CTG CTG 3' 

MN4A3 (SEQ.ID.NO:10) 5* CGC ATC CAC CTG CCC GAC CCC AAC AAG TTC GGC TTC 
CCC GAC ACA AGC TTC TAC AAC CCC GAC ACC CAG CGC CTG GTG TGG GCC TGC GTG GGC 
GTG GAG GTG GGC CGC GGC CAG CCC CTG GGC GTG GGC 3' 

MN4A5 (SEQ.ID.NOrll) 5' GAG TGC ATC AGC ATG GAC TAC AAG CAG ACC CAG CTG 
TGC CTG ATC GGC TGC AAG CCT CCC ATC GGC GAG CAC TGG GGC AAG GGC AGC CCC TGC 
ACC AAC GTG GCC GTG AAC CCC GGC GAC TGC CCT CCC 3" 

MN4A7 (SEQ.ID.N0:12) 5* GCC AAC AAG AGC GAG GTG CCC CTG GAC ATC TGC ACC 
AGC ATC TGC AAG TAC CCC GAC TAC ATC AAG ATG GTG AGC GAG CCC TAC GGC GAC AGC 
CTG TTC TTC TAC CTG CGC CGC GAG CAG ATG TTC GTG CGC 3' 

MN4A9 (SEQ.ID.N0:13) 5' GCC AGC AGC AAC TAC TTC CCC ACT CCC AGC GGC AGC 
ATG GTG ACC AGC GAC GCC CAA ATC TTC AAC AAG CCC TAC TGG CTG CAG CGC GCC CAG 
GGC CAC AAC AAC GGC ATC TGC TGG GGC AAC CAG CTG 3' 

MN4A11 (SEQ.ID.N0:14) 5' GAG TAC CTG CGC CAC GGC GAG GAG TAC GAC CTG CAG 
TTC ATC TTC CAG CTG TGC AAG ATC ACC CTG ACC GCC GAC GTG ATG ACC TAC ATC CAC 
AGC ATG AAC AGC ACC ATC CTG GAG GAC TGG AAC TTC GGC CTG 3' 

MN4A13 (SEQ.ID.NO:15) 5' GCT CCC AAG GAG GAT CCC CTG AAG AAG TAC ACC TTC 
TGG GAG GTG AAC CTG AAG GAG AAG TTC AGC GCC GAC CTG GAC CAG TTC CCC CTG GGC 
CGC AAG TTC CTG CTG CAG GCC GGC CTG AAG GCC AAG CCC AAG 3" 

MN4A2 (SEQ.ID.N0:16) 5' GTT GGG GTC GGG CAG GTG GAT GCG GAA CAC GCG GTA 
CTG CAG GCC GCT CAC CTT GGG CAC CAG GAT CTT GTT GTT GTT GGG CTT CTT GAT GGG 
GAA GTA GGG GTG GCC CAC GGC CAG CAG GCG GCT GGT GCC GGC 3" 
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MN4A4 (SEQ.ID.N0:17) 5' CTT GTA GTC CAT GCT GAT OCA CTC GCG GTT GTC CAC GCC GGC 
GTT GGC GGC GTA GGC GCT GGC GTT CTC GGT GTC GTC CAG CTT GTT CAG CAG GGG GTG GCC 
GCT GAT GCC CAC GCC CAG GGG CTG GCC GCG 3' 

MN4A6 (SEQ.ID.N0:18) 5' CAG GGG CAC CTC GCT CTT GTT GGC CTG CAG GGT GGT GAA GTC 
CAT GGC GCC GAA GCC GGT GTC CAC CAT GTC GCC GTC CTG GAT CAC GGT GTT GAT CAG CTC 
CAG GGG AGG GCA GTC GCC GGG GTT CAC 3' 

MN4A8 (SEQ.ID.N0:19) 5' GGG AGT GGG GAA GTA GTT GCT GCT GGC CAG GTT GGC GGT GCT 
GCC GCT GCC CTT GAT GTA CAG GTC GTC GGG CAC GTT CTC GCC CAC GGC GCC GGC GCG GTT 
GAA CAG GTG GCG CAC GAA CAT CTG CTC GCG 3' 

MN4A10 (SEQ.ID.NO:20) 5' CTC CTC GCC GTG GCG CAG GTA CTC CTT GAA GTT GGT GTT CTT 
GTA GGT GGT CTC GCT GGT GCT GAT GGC GGC GCA CAG GCT CAT GTT GGT GCT GCG GGT GGT 
GTC CAC CAC GGT CAC GAA CAG CTG GTT GCC CCA GCA GAT GCC 3' 

MN4A12 (SEQ.ID.N0:21) 5' CTT CAG GGG ATC CTC CTT GGG AGC GGG AGG GGT GTG CTT CTG 
GCA GGC GAT GGC CTG GCT GGT CAC GAA GCG GTA GGT GTC CTC CAG GGT ACC GCC GGG AGG 
GGG CTG CAG GCC GAA GTT CCA GTC CTC CAG 3" 

MN4A14 (SEQ.ID.N0:22) 5' CAC TAG AGA TCT GAA TTC TTA CAG CTT GCG CTT CTT GCG CTT 
GGC GGT GGT GCT GGT GCT GCT GGT GGT GGG GGT GGC CTT GCG CTT GCC CAG GGT GAA CTT 
GGG CTT GGC CTT CAG GCC GGC 3' 

MN595 (SEQ.ID.N0:23) 5' CGC GGC CAG CCC CTG GGC GTG 3" 

MN596 (SEQ.ID.N0:24) 5' GCC CAC GCC CAG GGG CTG GCC GCG 3' 

MN597 (SEQ.ID.NO:25) 5" GCC AAC AAG AGC GAG GTG CCC 3' 

MN598 (SEQ.ID.NO:26) 5' CAG GGG CAC CTC GCT CTT GTT GGC 3' 

MN599 (SEQ.ID.NO:27) 5' GCC AGC AGC AAC TAC TTC CCC AC 3* 

MN600 (SEQ.ID.NO:28) 5' GGG AGT GGG GAA GTA GTT GCT GC 3' 

MN601 (SEQ.ID.N0:29) 5' CTG GAG GAC TGG AAC TTC GGC CTG 3' 

MN602 (SEQ.ID.NO:30) 5' CAG GCC GAA GTT CCA GTC CTC CAG 3' 

MN603 (SEQ.ID.N0:31) 5' CAC TAG AGA TCT GAA TTC TTA CAG C 3' 

MN604 (SEQ.ID.N0:32) 5' CAT CTC AGA TCT GCC ACC ATG AGC CTG TGG CTG CCC AG 3' 
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HPV16E1 Gene -building Oligomers 

MN605 (SEQ.ID.N0:33) 5' ATG GCC GAC CCC GCC GGC ACC AAC GGC GAG GAG GGC ACC 
GGC TGC AAC GGC TGG TTC TAC GTG GAG GCC GTG GTG GAG AAG AAG ACC GGC GAC GCC ATC 
AGC GAC GAC GAG AAC GAG AAC GAC AGC GAC 3' 

MN606 (SEQ.ID.N0:34) 5' GTG CTG CTT GGC CTC CTG GGC GGT GAA CAG GGC. GTG GGC 
GGT CTC GGT CTC GGC CTG GGT CAG GTA GTC GTT GTC GTT CAC GAT GAA GTC CAC CAG GTC 
CTC GCC GGT GTC GCT GTC GTT CTC GTT CTC GTC 3' 

MN607(SEQ.ID.NO:35) 5' GCC CAG GAG GCC AAG CAG CAC CGC GAC GCC GTG CAG GTG CTG 
AAG CGC AAG TAC CTG GGC AGC CCC CTG AGC GAC ATC AGC GGC TGC GTC GAC AAC AAC ATC 
AGC CCC CGC CTG AAG GCC ATC TGC ATC GAG 3' 

MN608 (SEQ.ID.NO:36) 5" CTC GTG GCG GCC CTC CAC CTG CAG CAT CTG CTG GGT CTC CAC 
CTC GGT GTT GCC GTA GCC GCT GTC CTC GCT CTC GAA CAG GCG GCG CTT GGC GGC GCG GCT 
CTG CTT CTC GAT GCA GAT GGC CTT CAG GC 3' 

MN609 (SEQ.ID.NO:37) 5' CAG GTG GAG GGC CGC CAC GAG ACC GAG ACC CCC TGC AGC 
CAG TAC AGC GGC GGC AGC GGC GGC GGC TGC AGC CAG TAC AGC AGC GGC AGC GGC GGC GAG 
GGC GTG AGC GAG CGC CAC ACC ATC TGC CAG ACC 3' 

MN610 (SEQ.ID.NO:38): 5' CTT GAA GGG GCG CAC CAG CTC GCT GAA GCT CAC GCC GTA 
CAG CTC CTT GAA CTT GGC CAG CAT GGC GGC CTT GGC GTT GCT GGT CTT CAG CAC GTT CAG 
GAT GTT GGT CAG AGG GGT CTG GCA GAT GGT GTG GCG 3' 

MN611 (SEQ.ID.N0:39) 5' GAG CTG GTG CGC CCC TTC AAG AGC AAC AAG AGC ACC TGC 
TGC GAC TGG TGC ATC GCC GCC TTC GGC CTG ACC CCC AGC ATC GCC GAC AGC ATC AAG ACC 
CTG CTG CAG CAG TAC TGC CTG TAC CTG CAC ATC CAG 3' 

MN612 (SEQ.ID.NO:40) 5" CAT GGG GCT CAC GCA CAG CAG CTT GCT CAG CAG CTT CTC 
GAT GGT CTC GCG GTT CTT GCC GCA CTT GTA GCG CAC CAG CAG CAG CAC CAC CAT GCC CCA 
GCT GCA GGC CAG GCT CTG GAT GTG CAG GTA CAG GCA G 3' 
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MN613 (SEQ.ID.N0:41) 5' CTG CTG TGC GTG AGC CCC ATG TGC ATG ATG ATC GAG 
CCT CCC AAG CTT CGC AGC ACC GCC GCC GCC CTG TAC TGG TAC AAG ACC GGC ATC 
AGC AAC ATC AGC GAG GTG TAC GGC GAC ACC CCC GAG TGG ATC 3" 

MN614 (SEQ.ID.N0:42) 5' GGC GAT CTC GCT GTC GTC CAC GAT GTC GTT GTC GTA 
GGC CCA CTG CAC CAT CTG GCT CAG CTC GAA GGT GCA GTC GTT GAA GCT GTG CTG 
CAG CAC GGT CTG GCG CTG GAT CCA CTC GGG GGT GTC GCC 3' 

MN615 (SEQ.ID.N0:43): 5' GTG GAC GAC AGC GAG ATC GCC TAC AAG TAC GCC 
CAG CTG GCC GAC ACC AAC AGC AAC GCC AGC GCC TTC CTG AAG AGC AAC AGC CA 
GGC CAA GAT CGT GAA GGA CTG CGC CAC CAT GTG CCG CCA CTA C 3' 

MN616 (SEQ.ID.N0:44) 5 1 GTA GCG CAG GAA CAT CAC GAT CTG CTT GCG GTC GCC 
GCC GTC GTC CAC GCG GTC GCA GCG GTA CTT GAT CCA CTG GCT CAT GCT CAT CTG 
CTT CTT CTC GGC GCG CTT GTA GTG GCG GCA CAT GGT GGC 3' 

MN617 (SEQ.ID.N0:45) 5' CAG ATC GTG ATG TTC CTG CGC TAC CAG GGC GTG GAA 
TTC ATG AGC TTC CTG ACC GCC CTG AAG CGC TTC CTG CAG GGC ATC CCC AAG AAG 
AAC TGC ATC CTG CTG TAC GGC GCC GCC AAC ACC GAC AAG 3' 

MN618 (SEQ.ID.N0:46) 5' GCC GAT CTT GGC GTC GGC CAG GGG CTG CAG CCA GAA 
GTG GCT CTT GCT GTT CAC GAA GCA GAT CAC GCT GCC CTG CAG GAA CTT CAT CAG 
GCT CAT GCC GAA CAG GCT CTT GTC GGT GTT GGC GGC GCCG 3 ' 

MN619 (SEQ.ID.N0:47) 5' CTG GCC GAC GCC AAG ATC GGC ATG CTG GAC GAC GCC 
ACC GTG CCC TGC TGG AAC TAC ATC GAC GAC AAC CTG CGC AAC GCC CTG GAC GGC 
AAC CTG GTG AGC ATG GAC GTG AAG CAC CGC CCC CTG GTG 3 ' 

MN620 (SEQ.ID.N0:48) 5' GAA CTC GTT GGG GAA GGT GAA CAC CAC CAG GCG GTT 
GTG CAG GTA GGG CCA GCG GCT GTC GGT GCC GGC GTT GAT GTT GCT GGT GAT CAG 
CAG GGG AGG GCA CTT CAG CTG CAC CAG GGG GCG GTG CTT CAC 3 ' 
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MN621 (SEQ.ID.N0:49) 5" GTG TTC ACC TTC CCC AAC GAG TTC CCC TTC GAC GAG 
AAC GGT AAC CCC GTG TAC GAG CTG AAC GAC AAG AAC TGG AAG AGC TTC TTC AGC 
CGC ACC TGG AGC CGC CTG AGC CTG CAC GAG GAC GAG 3" 

MN622 (SEQ. ID. NO: 50) 5' CAT GAG AGA TCT TTA CAG GGT GTT GGT GTT CTG GCC 
GCT CAC GCA CTT GAA GGT GGG CAG GCT GTC GCC GTC GTT CTC CTT GTC CTC GTC 
CTC GTG CAG GCT CAG 3' 
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(SEQ. 


ID.NO:53) 


5' 


GAG 


CTG 


GTG 


CGC 


CCC 


TTC 


AAG' 


3' 




MN626 


(SEQ. 


ID. NO: 54) 


5' 


CTT 


GAA 


GGG 


GCG 


CAC 


CAG 


CTC 


3' 




MN627 


(SEQ. 


ID.NO:55) 


5' 


CTG 


CTG 


TGC 


GTG 


AGC 


CCC 


ATG 


3' 




MN628 


(SEQ. 


ID. NO: 56) 


5' 


CAT 


GGG 


GCT 


CAC 


GCA 


CAG 


CAG 


3' 




MN629 


(SEQ. 


ID.NO:57) 


5' 


GCC 


ACC 


ATG 


TGC 


CGC 


CAC 


TAC 


3' 




MN630 


(SEQ. 


ID.N0:58) 


5' 


GTA 


GTG 


GCG 


GCA 


CAT 


GGT 


GGC 


3' 




MN631 


(SEQ. 


ID. NO: 59) 


5' 


CTG 


GCC 


GAC 


GCC 


AAG 


ATC 


GGC 


3' 




MN632 


(SEQ. 


ID. NO: 60) 


5' 


GCC 


GAT 


CTT 


GGC 


GTC 


GGC 


CAG 


3' 




MN633 


(SEQ. 


ID.NO:61) 


5' 


GTG 


TTC 


ACC 


TTC 


CCC 


AAC 


GAG 


TTC 


3' 


MN634 


(SEQ. 


ID. NO: 62) 


5' 


GAA 


CTC 


GTT 


GGG 


GAA 


GGT 


GAA 


CAC 


3' 


MN635 


(SEQ. 


ID. NO: 63) 


5' 


CAT 


GAG 


AGA 


TCT 


TTA 


CAG 


GGT 


GTT G 3' 


MN636 


(SEQ. 


ID. NO: 64) 


5' 


CAT 


CTC 


AGA 


TCT 


GCC 


ACC 


ATG 


GCC 


GAC CCC 



AC 3' 
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Oligonucleotides used in the generation of synthetic HPV 16 E2 

13856- 307 -2A (SEQ. ID. NO: 65) 5' ATG GAG ACC CTG TGC CAG CGC CTG AAC GTG 
TGC CAG GAC AAG ATC CTG ACC CAC TAC GAG AAC GAC AGC ACC GAC CTG CGC GAC 
CAC ATC GAC TAC TGG 3' 

13856- 307 -2C (SEQ. ID. NO: 66) 5' CCA CCA GGT GGT GCC CAC CCT GGC CGT GAG 
CAA GAA CAA GGC CCT GCA GGC CGC CGA GCT GCA GCT GAC CCT GGA GAC GAT CTA 



CAA CAG CCA GTA CAG CAA CG 3 ' 

13856- 307 -2E (SEQ. ID. NO: 67) 5' CCG 
TGG AGG TGC AGT TCG ACG GCG ACA TCT 
CCC ACA TTT ACA TCT GTG AGG AGG 3" 

13856-307-2G (SEQ. ID.N0:68) 5' CGT 
GCA GTT CAA GGA CGA CGC CGA GAA GTA 
CGC CGG AGG CCA GGT GAT CC 3 ' 

13856-307-21 (SEQ. ID.NO:69) 5' GGC 
GGC CGT GGC CCT GGG CAC CGA GGA GAC 
CGA GCC CGA CAC CGG CAA CCC CTG CC 

13856-307-2K (SEQ. ID. NO: 70) 5" GCC 
ACA CCA CCC CTA TCG TGC ACC TGA AGG 
GGT ACC GCT TCA AGA AGC ACT GC 3 ' 



GCT GCA TCA AGA AGC ACG GCT ACA CCG 
GCA ACA CCA TGC ACT ACA CCA ACT GGA 



GCA CGA GGG GAT CCG CAC CTA CTT CGT 
CAG CAA GAA CAA GGT GTG GGA GGT GCA 



CAA CCA CAG CGC CGC CAC CCA CAC CAA 
CCA GAC CAC AAT CCA GCG CCC TCG CAG 
3" 

ACA AGG GCC GGA TCA ACT GCA ACA GCA 
GCG ACG CCA ACA CCC TGA AGT GCC TGC 



13856-307-2B (SEQ. ID.NO:71) 5* CCA GGG TGG GCA CCA CCT GGT GGT TGA TGT 
GCT TGA AGC CCA TCT CGC GGG CCT TGT AGT AGA TGG CGC AGG CCA GGC GCA TGT 
GCT TCC AGT AGT CGA TGT GGT CGC GCA GG 3' 

13856-307-2D (SEQ. ID.N0:72) 5' GCC GTG CTT CTT GAT GCA GCC GGT AGG GGC 
GGT CAG GTA CAC CTC CAG GCT CAC GTC CTG CAG GGT CCA CTT CTC GTT GCT GTA 
CTG GCT GTT GTA GAT CG 3' 

13856-307-2F (SEQ. ID.N0:73) 5' GGT GCG GAT CCC CTC GTG CAC GTA GTA CAG 
GCC GTA GTA GTC CAC CTG GCC CTC CAC CAC GGT CAC GCT GGC CTC CTC ACA GAT 
GTA AAT GTG GGT CC 3' 

13856- 307 -2H (SEQ. ID. NO: 74) 5' GGG TGG CGG CGC TGT GGT TGG CCA GGT GCT 
GGC GGA TCG TCT CGG GGC TGC TCA CCT CGT TGC TGC TGA ACA CGC TGG TGG GGC 
ACA GGA TCA CCT GGC CTC CGG CGT GC 3' 
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13856- 307 -2J (SEQ. ID. NO: 75) 5' GCA GTT GAT CCG GCC CTT GTG GCT GCT GTT 
GAA GGC GGT CAG GAT AGG GGC GCT GTC GAC GCT GTC GCG GTG CAG CAG CTT GGT 
GGT GTG GCA GGG GTT GCC GGT GTC GGG 3' 

13856-307-2L (SEQ. ID.N0:76) 5' CGT AGG TCA GGG TCA CGA TAG CGC TCT TGT 
GCT TCA CGT TGT GGC CGG TCC AGT GCC AGG TGC TGC TCA CGG CGG TGT ACA GCT 
TGC AGT GCT TCT TGA AGC GGT ACC GC 3' 

13856-307-2M (SEQ. ID. NO: 77) 5' TTT AGA TGC TCA TGA AGC CGG TGC TCA CGG 
TGA TGG TCT TGG GGA TCT TCA CCT GGC TCA GGA ACT GGT CGC GCT GCC ACT CGC 
TGT CGT AGG TCA GGG TCA CGA TAG CGC 3' 

13856- 307 -2PA (SEQ. ID. NO: 78) 5' CGA GCT GAT ATC GAA TTC AGA TCT GCC ACC 
ATG GAG ACC CTG TGC CAG CG 3' 

13856 -307 -2PM (SEQ. ID. NO: 79) 5' GGT TGC AGA TCT AGA CTC GAG TTT AGA TGC 
TCA TGA AGC CGG TGC 3 1 

13856-307-2PE (SEQ. ID.N0:80) 5' CCG GCT GCA TCA AGA AGC ACG 3' 
13856-307-2PI (SEQ. ID.N0:81) 5' GGC CAA CCA CAG CGC CGC C 3' 
13856-307-2PD (SEQ. ID.N0:82) 5' GCC GTG CTT CTT GAT GCA GCC 3' 
13856-307-2PH (SEQ. ID.NO:83) 5' GGG TGG CGG CGC TGT GG 3' 
13856-307-2PL (SEQ. ID.N0:84) 5' CGT AGG TCA GGG TCA CGA TAG C 3V 
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Oligonucleotides used in the generation of synthetic HPV 16 E7. 

13856- 307 -7A (SEQ. ID. NO: 85) 5' GGC CGG AGA TCT GAT ATC GAA TTC GCC ACC 
ATG CAC GGC GAC ACC CCC ACC CTG CAC GAG TAC ATG CTG GAC CTG CAG CCC GAG 
ACC ACC GAC CTG TAC GGC TAC GGC C 3' 

13856- 307 -7C (SEQ. ID. NO: 86) 5' GCC GAG CCC GAC CGC GCC CAC TAC AAC ATC 
GTG ACC TTC TGC TGC AAG TGC GAC AGC ACC CTG CGC CTG TGC GTG CAG AGC ACC 
CAC GTC GAC ATC CGC ACC CTG G 3' 

13856- 307 -7B (SEQ. ID. NO: 87) 5" GGG CGC GGT CGG GCT CGG CCT GGC CGG CGG 
GGC CGT CGA TCT CGT CCT CTT CCT CGC TGC TGT CGT TCA GCT GGC CGT AGC CGT 
ACA GGT CGG TGG 3' 

13856- 307 -7D (SEQ. ID. NO: 88) 5' CCG CGG CAG ATC TAG ACT CGA GTT TAG GGC 
TTC TGG CTG CAG ATT GGG CAC ACG ATT CCC AGG GTG CCC ATC AGC AGG TCC TCC 
AGG GTG CGG ATG TCG ACG TGG G 3' 

13856- 307 -7PA (SEQ. ID. NO: 89) 5' GGC CGG AGA TCT GAT ATC GAA TTC G 3' 
13856- 307 -7PD (SEQ. ID. NO: 90) 5" CCG CGG CAG ATC TAG ACT CG 3" 
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Oligonucleotides Used for Construction of HPV6a E7 Gene 

A. DNA Template Oligos 

LS207 (105-mer) (SEQ.ID.N0:91) 5' GTC ACA GAT CTG ATA TCG AAT TCC ACC 
ATG CAC GGC CGC CAC GTG ACC CTG AAG GAC ATC GTG CTG GAC CTG CAG CCT CCC 
GAC CCC GTG GGC CTG CAC TGC TAC 3* 

LS208 (105-mer) (SEQ.ID.N0:92) 5' CTG GAA GTG CTG CTT CAG GGG CTG GCT 
GTC CTG GCC GTC CAC CTC GTC CAC CTC GTC CTC GCT GCT GTC CAC CAG CTG CTC 
GTA GCA GTG CAG GCC CAC GGG GTC 3' 

LS209 (107-mer) (SEQ.ID.N0:93) 5" CCA GCC CCT GAA GCA GCA CTT CCA GAT 
CGT GAC CTG CTG CTG CGG CTG CGA CAG CAA CGT GCG CCT GGT GGT GCA GTG CAC 
CGA GAC CGA CAT CCG CGA GGT GCA GC 3' 

LS210 (102-mer) (SEQ. ID.N0:94) 5' CAG TCA GAT CTA GAG ATA TCT TTA GGT 
CTT GGG AGC GCA GAT GGG GCA CAC GAT GTT CAG GGT ACC CAG CAG GAG CTG CTG 
CAC CTC GCG GAT GTC GGT CTC 3' 

B. PCR Amplification Primers 

LS211 (24-mer) (SEQ. ID.NO:95) 5" GTC ACA GAT CTG ATA TCG AAT TCC 3' 
LS212 (26-mer) (SEQ. ID. NO: 96) 5' CAG TCA GAT CTA GAG ATA TCT TTA GG 3" 
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Oligonucleotides Used for Construction of HPV18 E7 Gene 

A. DNA Template Olioos 

LS201 (109-mer) (SEQ.ID.N0:97) 5' 6TC ACA GAT CTG ATA TCG AAT TCC ACC ATG 
CAC GGC CCC AAG GCC ACC CTG CAG GAC ATC GTG CTG CAC CTG GAG CCC CAG AAC GAG 
ATC CCC GTG GAC CTG CTG TGC C 3' 

LS202 (111-mer) (SEQ.ID.N0:98) 5' GGG CTC GGC CCT GCG AGC GGG CAG GTG CTG 
GTG GTT CAC GCC GTC GAT CTC GTC GTT CTC CTC CTC GCT GTC GCT CAG CTG CTC GTG 
GCA CAG CAG GTC CAC GGG GAT CTC 3' 

LS203 (108-mer) (SEQ.ID.N0:99) 5' GCC CGC TCG CAG GGC CGA GCC CCA GCG CCA 
CAC CAT GCT GTG CAT GTG CTG CAA GTG CGA GGC CCG CAT CGA GCT GGT GGT GGA GAG 
CAG CGC TGA CGA CCT GCG CGC 3' 

LS204 (109-mer) (SEQ.ID.NO:100) 5' CAG TCA GAT CTA GAG ATA TCT TTA CTG CTG 
GCT GGC GCA CCA GGG GCA CAC GAA GCT CAG GGT GTT CAG GAA CAG CTG CTG GAA GGC 
GCG CAG GTC GTC AGC GCT GCT C 3' 

B. PCR Amplification Primers 

LS205 (26-mer) (SEQ.ID.N0:101) 5' GTC ACA GAT CTG ATA TCG AAT TCC AC 3' 
LS206 (27-mer) (SEQ. ID. NO: 102) 5' CAG TCA GAT CTA GAG ATA TCT TTA CTG 3" 
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Oligonucleotides used in the construction of HPV6 E2 

6A 1-84 (90mer) (SEQ. ID. NO: 103) 5* GAA TTC AGA TCT GAT ATC ACC ATG 
GAG GCC ATC GCC AAG CGC CTG GAC GCC TGC CAG GAG CAG CTG CTG GAG CTG TAC 
GAG GAG AAC AGC 3' 

6B 65-157 (92mer) (SEQ. ID. NO: 104) 5' CCT TGT ACA GCA GCA CGC TCT CGT 
GGC GCA TGC ACT TCC AGT GCA GCA CGT GCT TGT GCA GGT CGG TGC TGT TCT CCT 
CGT ACA GCT CCA GC 3 ' 

6C 132-227 (96mer) (SEQ. ID. NO: 105) 5' CCA CGA GAG CGT GCT GCT GTA CAA 
GGC CAA GCA GAT GGG CCT GAG CCA CAT CGG CAT GCA GGT GGT GCC TCC TCT GAA 
GGT GAG CGA GGC CAA GGG 3' 

6D 202-304 (103mer) (SEQ. ID. NO: 106) 5' GCA GGG TCC AGG GCT CCA TGC 
TGT ACT CGG TGC GCA GCA GGC TCT CGA GGT GCA TCT GCA TCT CGA TGG CGT TGT 
GGC CCT TGG CCT CGC TCA CCT TCA GAG G 3" 

6E 276-373 (98mer) (SEQ. ID. NO: 107) 5' CGA GTA CAG CAT GGA GCC CTG GAC 
CCT GCA GGA GAC CAG CTA CGA GAT GTG GCA GAC CCC TCC CAA GCG CTG CTT CAA 
GAA GCG CGG CAA GAC CGT GG 3 ' 

6F 347-448 (102mer) (SEQ. ID.NO:108) 5' CGT TGT CCT GCA CGT ACA CGT 
CGG TCC ACA CCA CGT AGT CCA TGG TGT TGT TGG CGC AGC CGT CGA ACT TCA CCT 
CCA CGG TCT TGC CGC GCT TCT TGA AGC 3 ' 

6G 425-526 (102mer) (SEQ. ID. NO: 109) 5" CCG ACG TGT ACG TGC AGG ACA 
ACG ACA CCT GGG TGA AGG TGC ACA GCA TGG TGG ACG CCA AGG GCA TCT ACT ACA 
CCT GTG GCC AGT TCA AGA CCT ACT ACG 3 ' 

6H 495-586 (92mer) (SEQ. ID. NO: 110) 5' GCT GCC GTA GCA CAC CTC CCA GTG 
CTT GGT GCT GCC GTA CTT CTC GGC CTC CTT CAC GAA GTT CAC GTA GTA GGT CTT 
GAA CTG GCC ACA GG 3 ' 

61 500-591 (94mer) (SEQ. ID. NO: 111) 5' GCA CTG GGA GGT GTG CTA CGG CAG 
CAC CGT GAT CTG CAG CCC CGC TAG CGT GAG CAG CAC CAC CCA GGA GGT GAG CAT 
CCC CGA GAG CAC CAC C 3' 

6J 636-732 (97mer) (SEQ. ID. NO: 112) 5' GCG AGG AGG GGT CTG CAC GGC GTC 
CTC CTT GGT GCT GCT GCT CAC CAG GGT GCT GGT CTG GGC GGG AGT GTA GGT GGT 
GCT CTC GGG GAT GCT CAC C 3' 
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6K 708-804 (97mer) (SEQ. ID. NO: 113) 5' GGA CGC CGT GCA GAC CCC TCC TCG 
CAA GCG CGC CCG CGG CGT GCA GCA GAG CCC CTG CAA CGC CCT GTG CGT GGC CCA 
CAT CGG CCC CGT GGA CAG C 3' 

6L 780-873 (94mer) (SEQ. ID. NO: 114) 5' GGC GCT GCT GTT GCT GTT GTT GCG 
GCG CTG GTG CTG GTC GTG GTT GTT GGT GAT CAG GTT GTG GTT GCC GCT GTC CAC 
GGG GCC GAT GTG GGC C 3' 

6M 849-943 (95mer) (SEQ. ID. NO: 115) 5' CCG CAA CAA CAG CAA CAG CAG CGC 
CAC TCC CAT CGT GCA GTT CCA GGG CGA GAG CAA CTG CCT GAA GTG CTT CCG CTA 
CCG CCT GAA CGA TCG CC 3" 

6N 917-1012 (96mer) (SEQ. ID. NO: 116) 5" CGT GCT TGT GGG GAG CCT TGC 
TGC TGG CCC AGT GCC AGG TGC TGC TGA TCA GGT CGA ACA GGT GGC GGT GGC GAT 
CGT TCA GGC GGT AGC GGA AGC 3 ' 

60 989-1083 (95mer) (SEQ. ID. NO: 117) 5' GCA GCA AGG CTC CCC ACA AGC 
ACG CCA TCG TGA CCG TGA CCT ACG ACA GCG AGG AGC AGC GCC AGC AGT TCC TGG 
ACG TGG TGA AGA TCC CTC CC 3 ' 



6P 1059-1154 (96mer) (SEQ. ID.N0:118) 5' CTC GAG AGA TCT CCC GGG TCT 
AGA GCT TAC AGC AGG TGC AGG CTC ATG AAG CCC AGC TTG TGG CTG ATG GTG GGA 
GGG ATC TTC ACC ACG TCC AGG 3' 



6PA 


25mer 


(SEQ. 


ID.N0:119) 


5' 


GAA 


TTC 


AGA 


TCT 


GAT 


ATC 


ACC 


ATG 


G 3' 


6PD 


21mer 


(SEQ. 


ID.NO:120) 


5' 


GCA 


GGG 


TCC 


AGG 


GCT 


CCA 


TGC 


3" 




6PE 


25mer 


(SEQ. 


ID.NO:121) 


5' 


CGA 


GTA 


CAG 


CAT 


GGA 


GCC 


CTG 


GAC C 


3' 


6PH 


25mer 


(SEQ. 


ID.NO:122) 


5' 


GCT 


GCC 


GTA 


GCA 


CAC 


CTC 


CCA 


GTG C 


3" 


6PI 


21mer 


(SEQ. 


ID.NO:123) 


5' 


GCA 


CTG 


GGA 


GGT 


GTG 


CTA 


CGG 


3" 




6PL 


23mer 


(SEQ. 


ID. NO: 124) 


5' 


GGC 


GCT 


GCT 


GTT 


GCT 


GTT 


GTT 


GC 3' 




6PM 


22mer 


(SEQ. 


ID.NO:125) 


5' 


CCG 


CAA 


CAA 


CAG 


CAA 


CAG 


CAG 


C 3* 




6PP 


26mer 


(SEQ. 


ID. NO: 126) 


5' 


CTC 


GAG 


AGA 


TCT 


CCC 


GGG 


TCT 


AGA GC 


3' 
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Oligonucleotides used to construct HPV18 E2 



18A 1-97 (97mer) (SEQ.ID.N0:127) 5" GAA TTC AGA TCT GAT ATC ACC ATG 
CAG ACT CCC AAG GAG ACC CTG AGC GAG CGC CTG AGC GCC CTG CAG GA CAA GAT 
CAT CGA CCA CTA CGA GAA CG 3* 

18B 69-166 (98mer) (SEQ.ID.N0:128) 5' CGA AGA AGA TGG CGT TCT CCC AGC 
GGA TCA GCT GCC AGT ACT GGA TCT GGC TGT CGA TGT CCT TGC TGT CGT TCT CGT 
AGT GGT CGA TGA TCT TGT CC 3' 

18C 141-234 (94mer) (SEQ. ID. NO: 129) 5' CCG CTG GGA GAA CGC CAT CTT CTT 
CGC CGC TCG CGA GCA CGG GAT CCA GAC CCT GAA CCA CCA GGT GGT GCC CGC CTA 
CAA CAT CAG CAA GAG C 3' 

18D 211-304 (94mer) (SEQ. ID. NO: 130) 5' CCT CGG TCT TGT AGG CGC TCT GGG 
CCA GGC CCT GCA GGG CCA TCT GCA GCT CGA TGG CCT TGT GGG CCT TGC TCT TGC 
TGA TGT TGT AGG CGG G 3 ' 

18E 281-371 (91mer) (SEQ. ID. NO: 131) 5' CCC AGA GCG CCT ACA AGA CCG AGG 
ACT GGA CCC TGC AGG ACA CCT GCG AGG AGC TGT GGA ACA CCG AGC CCA CCC ACT 
GCT TCA AGA AGG G 3' 

18F 348-441 (94mer) (SEQ. ID. NO: 132) 5' GCT GTC CCA GGC CAC GTA GTT CAT 
GCA GTT GTC CTT GTT GCC GTC GAA GTA CAC CTG CAC GGT CTG GCC TCC CTT CTT 
GAA GCA GTG GGT GGG C 3' 

18G 416-505 (90mer) (SEQ. ID. NO: 133) 5' GCA TGA ACT ACG TGG CCT GGG ACA 
GCG TGT ACT ACA TGA CCG ACG CCG GCA CCT GGG ACA AGA CCG CCA CCT GCG TGA 
GCC ACC GCG GCC 3 1 

18H 481-572 (92mer) (SEQ. ID. NO: 134) 5' CCG TAC TTC TCG CAC TCG CTC TTG 
AAC TCG ATG TAG AAG GTG TTG TAG CCC TCC TTC ACG TAG TAC AGG CCG CGG TGG 
CTC ACG CAG GTG GC 3' 

181 543-636 (94mer) (SEQ. ID.NO:135) 5' CGA GTT CAA GAG CGA GTG CGA GAA 
GTA CGG CAA CAC CGG CAC CTG GGA GGT GCA CTT CGG CAA CAA CGT GAT CGA CTG 
CAA CGA CAG CAT GTG C 3" 

18 J 609-708 (lOOmer) (SEQ. ID. NO: 136) 5" GCT GTA GGG GCT GGG AGT GTG 
CTG CAG CTG CTT CAC CAG CTG GGT GGC GCT CAC GGT GTC GTC GCT GGT GCT GCA 
CAT GCT GTC GTT GCA GTC GAT CAC G 3' 



FIG.24A 



28/28 



18K 687-779 (93mer) (SEQ. ID. NO: 137) 5' GCA CAC TCC CAG CCC CTA CAG CAG 
CAC CGT GAG CGT GGG CAC CGC CAA GAC CTA CGG. CCA GAC CAG CGC CGC CAC TCG 
CCC TGG CCA CTG CGG 3' 

18L 758-853 (96mer) (SEQ. ID. NO: 138) 5' GCT TGT TGT TGC CGG TGG CGG TGG 
CGG CGC CCA GCA GAG GGT TCA CGG GCC CGC AGT GCT GCT TCT CGG CCA GGC CGC 
AGT GGC CAG GGC GAG TGG 3' 

18M 829-925 (97mer) (SEQ. ID. NO: 139) 5' GCC ACC GCC ACC GGC AAC AAC AAG 
CGC CGC AAG CTG TGC AGC GGC AAC ACC ACT CCC ATC ATC CAC CTG AAG GGC GAC 
CGC AAC AGC CTG AAG TGC C 3' 

18N 900-996 (97mer) (SEQ. ID. NO: 140) 5' GGC GCC GGT CCA GTG CCA GGT GCT 
GCT GAT GTC GCG GTA GTG GTC GCT GTG CTT GCG CAG GCG GTA CCG CAG GCA CTT 
CAG GCT GTT GCG GTC GCC C 3' 

180 974-1072 (99mer) (SEQ. ID. NO: 141) 5* GCA CCT GGC ACT GGA CCG GCG 
CCG GGA ACG AGA AGA CCG GCA TCC TGA CCG TGA CCT ACC ACA GCG AGA CCC AGC 
GCA CCA AGT TCC TGA ACA CCG TGG 3 1 

18P 1048-1145 (98mer) (SEQ. ID. NO: 142) 5' CTC GAG AGA TCT CCC GGG TCT 
AGA GCT TAC ATG GTC ATG TAG CCC ACC AGG ATC TGC ACG CTG TCG GGG ATG GCC 
ACG GTG TTC AGG AAC TTG GTG CG 3' 



18PA 


25mer 


(SEQ. 


ID. NO: 143) 


5' 


GAA 


TTC 


AGA 


TCT 


GAT 


ATC 


ACC 


ATG C 3 " 


18PD 


23mer 


(SEQ. 


ID. NO: 144) 


5' 


CCT 


CGG 


TCT 


TGT 


AGG 


CGC 


TCT 


GG 3" 


18PE 


21mer 


(SEQ. 


ID. NO: 145) 


5' 


CCC 


AGA 


GCG 


CCT 


ACA 


AGA 


CCG 


3' 


18PH 


21mer 


(SEQ. 


ID. NO: 146) 


5" 


CCG 


TAC 


TTC 


TCG 


CAC 


TCG 


CTC 


3' 


18PI 


20mer 


(SEQ. 


ID. NO: 147) 


5" 


CGA 


GTT 


CAA 


GAG 


CGA 


GTG 


CG 


3' 


18PL 


21mer 


(SEQ. 


ID. NO: 148) 


5" 


GCT 


TGT 


TGT 


TGC 


CGG 


TGG 


CGG 


3' 


18PM 


25mer 


(SEQ. 


ID. NO: 149) 


5' 


GCC 


ACC 


GCC 


ACC 


GGC 


AAC 


AAC 


AAG C 3" 


18PP 


26mer 


(SEQ. 


ID.NO:150) 


5" 


CTC 


GAG 


AGA 


TCT 


CCC 


GGG 


TCT 


AGA GC 3' 
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